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Agriculture and Food Processing Equipment Sectional Committee, FAD 20 


FOREWORD 


This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Agriculture and Food Processing Equipment Sectional Committee had been approved by the Food and 
Agriculture Division Council. 


With the ongoing modernization of rice milling system, rubber roll type paddy dehuskers are being extensively 
used throughout the country. For providing uniform guidelines for testing the rubber roll type dehusker, a need 
was felt to prepare this standard. 


This standard was originally published in 1979 and revised in 1989. In this revision, specific clauses in the 
specification sheet related to provisions for Cooling Arrangements and provision for adjusting clearance between 
rollers has been updated as per the latest industrial performance requirements. Further, a new clause related to 
dimensions of rubber roll has been incorporated in the specification sheet. Also, the standard has been brought 
out in the latest style and format of the Indian Standards. 


The composition of the committee responsible for the formulation of this standard is listed in Annex K. 


In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or 
calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical 
values (second revision)’. 
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Indian Standard 


AGRICULTURAL PRODUCE MILLING MACHINER Y— PADDY 
DEHUSKER, RUBBER ROLL TYPE — TEST CODE 


( Second Revision ) 


1 SCOPE 


This standard prescribes the methods for testing of 
rubber roll type paddy dehuskers to evaluate their 
performance. 


2 REFERENCES 


The standards given below below contain provisions 
which, through reference in this text, constitute 
provisions of this standard. At the time of 
publication, the editions indicated were valid. All 
standards are subject to revision and parties to 
agreements based on this standard are encouraged to 
investigate the possibility of applying the most 
recent editions of these standards: 


IS No. Title 


IS 4333 Methods of analysis for 
foodgrains: 


(Part 1): 2018  Refractions (third revision) 


(Part 2): 2017/ Determination of moisture 
ISO 712: 2009 content (second revision) 


3 TERMINOLOGY 


3.0 For the purpose of this standard, the following 
definitions shall apply. 


3.1 Broken Rice — Rice kernels which are broken 
and whose length is less than three-fourth of the 
original length. 


3.2 Head Rice — Rice grains of size three-fourth 
and above in length, of a whole rice grain. 


3.3 Brown Rice — Paddy from which husk only has 
been removed. It is also known as dehusked rice or 
brown rice. 


3.4 Cleaned Paddy — Paddy mass having foreign 
matter not exceeding 0.5 percent by mass. 


3.5 Feed Mechanism — A device to regulate the 
flow of paddy into the dehusker. 


3.6 Feed Rate — Mass of cleaned paddy fed into 
dehusker per unit of time. 


3.7 Foreign Matter — It includes inorganic and 
organic matters. The inorganic matter shall include 
sand, gravel, dirt, pebbles, stones, lumps of earth, 
mud and iron chips. The organic matter shall include 
chaff, straw, weed seeds, animal excreta, dead 
insects and worms and other grains. 


3.8 Paddy Dehusker — A machine used for 
removing the husk from paddy mass. 


3.9 Rated Capacity — The feed rate at which the 
shelling efficiency is 90 percent for raw paddy and 
95 percent for parboiled paddy. 


3.10 Shelled Paddy — The material coming out 
from the dehusker other than husk and impurities. 


3.11 Shelling Efficiency — This gives an indication 
of the efficiency of the dehusker and is calculated as 
follows: 


A=[ ¿x(1-D?)] x 100 


where 
A = shelling efficiency in percentage; 
B = Shelling efficiency in percentage; 
C = percentage of mass of brown rice 
present in paddy mass; and 
D = fraction of broken rice present in 


brown rice. 


4 SELECTION AND SPECIFICATION OF 
DEHUSKER 


4.1 Selection 


The paddy dehusker shall be selected at random by 
the testing authority from the production line with 
the agreement of the manufacturer. 


4.2 Specification 


The manufacturer shall supply the specification 
sheet duly filled in as given in Annex A. The 
manufacturer shall also supply all literature, 
operation and maintenance manual and spare parts 
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catalogue of the dehusker. 
5 TEST 
5.1 General 
5.2 Test at No-Load (see 8) 
5.3 Tests at Load (see 9) 
a) Visual observations, 


b) Determination of: 


1) Shelling efficiency; 

2) Percentage of broken rice; 

3) Percentage of unshelled paddy; 
4) Percentage of husk; 

5) Rated capacity; 

6) Power consumption; and 

7) Aspiration efficiency. 


5.4 Long-Run Tests (see 10) 
6 PRE-TEST OBSERVATIONS 
6.1 Determination of Foreign Matter 


The presence of foreign matter in the cleaned paddy 
shall be determined in accordance with 4, 5 and 6.2 
of IS 4333 (Part 1). 


6.2 Determination of Moisture 


The moisture content of the cleaned paddy shall be 
determined in accordance with IS 4333 (Part 2). 


6.3 Determination of Rice Husk Ratio 


Five samples of cleaned paddy each weighing 50 g 
shall be taken. The husk from paddy shall be 
separated manually for each sample. The mass of 
husk and rice shall be taken separately for each 
sample and their ratio shall be calculated. The 
average of 5 samples shall be taken as rice-husk 
ratio. 


6.4 Running-In and Preliminary Adjustments 


6.4.1 The paddy dehusker shall be installed at level 
and preferably on firm surface. All the adjustments 
shall be made in accordance with the manufacturer’s 
recommendations. 


6.4.2 The paddy dehusker shall be attached with a 
suitable prime mover preferably with electric motor 
and auto voltage stabilizer. The energy meter or 
some form of transmission dynamometer may be 


fitted. The power delivery to the dehusker may be 
supplied in the following ways: 


a) Connecting the prime mover with the main 
shaft of the dehusker by means of flat belt 
and pulley or V-belt and pulley. 


b) Connecting the prime mover with the 
dehusker by means of V-belt running over 
V-pulley on prime mover and flat pulley on 
main shaft of the dehusker. 


6.4.2.1 In case of 6.4.2 (a), the allowances for flat 
and V-belt drive losses may be taken as 6 percent 
and 3 percent respectively, whereas in case of 6.4.2 
(b), the allowances for drive losses may be taken as 
4.5 percent. 


6.4.3 The paddy dehusker shall be run-in for atleast 
30 minutes without load before commencing the 
test. The running-in shall be carried out in 


accordance with the manufacturer’s 
recommendations. 
7 GENERAL 


7.1 Checking of Specifications 


The specifications given by the manufacturer 
(see 4.2) shall be checked and reported in the 
proforma listed in Annex A. 


7.2 Checking of Material 


The material of construction of the various 
components of the paddy dehusker shall be reported 
in the data sheet listed in Annex B. 


73 Visual Observations and Checking of 
Provisions for Adjustments 


The observations and adjustments listed in datasheet 
in Annex C shall be made and reported. 


8 TEST AT NO-LOAD 


After the running-in is over, the dehusker shall be 
run at no-load for minimum of 10 minutes at the 
rated speed. During and after no-load run, the visual 
observations given in Annex D shall be recorded. 


9 TEST AT LOAD 
9.1 Quality of Paddy 


Sufficient quantity of cleaned paddy of the same 
variety having 14 percent + 0.5 percent moisture 
content on wet basis (w.b.) shall be taken for starting 
the test. 


9.2 Operation and Collection of Data 


After the stabilization of the operation, the dehusker 
shall be operated at the speed specified for both 
rubber rolls of half an hour at the rated capacity 
specified by the manufacturer. 


9.2.1 During the above run, the following data and 
samples shall be collected: 


a) Six samples of shelled rice at an interval of 
5 minutes from rice outlet and husk from 
husk outlet; 


b) The speed of the both rubber rolls of the 
dehusker in revolutions per minute; and 


c) The energy meter reading at an interval of 
5 minutes in kWh. 


9.2.2 At the end of half an hour feeding, run the 
dehusker idle for some time so that practically no 
material already fed comes out. At the end of the 
test, collect and weigh the shelled paddy received at 
the main grain outlet. The mass of the sample 
collected at main grain outlet [see 9.2.1 (a)] shall be 
added to the mass of the shelled paddy collected 
after the run test. During and after run test, inspect 
the dehusker visually. 


9.2.3 The tests given in 9.2, 9.2.1 and 9.2.2 shall be 
repeated with the feed rates 80 percent, 90 percent, 
110 percent, 120 percent of the rated capacity 
declared by the manufacturer. 


9.2.4 The data shall be recorded in the datasheet as 
listed in Annex E. 


NOTE — For the purpose of certification, the dehusker 
shall be operated only at rated feed rate and test at 9.2.3 need 
not be conducted. 


9.3 Preparation and Analysis of Samples 


The six sets of the samples obtained [see 9.2.1 (a)] 
for various feed rates shall be thoroughly mixed 
separately to form a composite sample for each feed 
rate. Out of each composite sample, 100 g of sample 
shall be taken and analysed for the following: 


a) Presence of husk; 
b) Presence of unshelled paddy; and 
c) Presence of broken rice. 


9.3.1 The data shall be recorded in the datasheet as 
listed in Annex F. 


9.4 Calculations 


From the observations made above, the following 
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shall be calculated: 


B 
a) A=[2x(1-D>] x 100 


where 

A = shelling efficiency in percent; 

B = percentage of mass of brown rice 
coming out from dehusker 
[see 9.4 (b)]; 

C = percentage of mass of rice present 
in the paddy mass (see 6.3); and 

D = fraction of broken rice [see 9.4 (c)] 


b) B=100-(E+F) 


where 
E = percentage of husk in shelled 
paddy [see 9.4 (d)]; and 
F = percentage of unshelled paddy 
inshelled paddy [see 9.4 (e)]. 
c) nee 
100 
where 


G = percentage of broken rice [see 9.4 (f)]. 


d) E=%x100 
J 
where 
H = mass of husk present in shelled 
paddy sample, g (see 9.3); and 
J = mass of shelled paddy sample, g 
(see 9.3). 
ee K x 100 
J 
where 
K = mass of unshelled paddy in 


shelled paddy sample, g 
[see 9.3 (b)] 


L x 100 
J-(H+K) 
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where 


L = mass of broken grain in brown rice 
sample, g [see 9.3 (c)]. 


9.4.1 The data shall be recorded in data sheet as 
listed in Annex G. 


9.5 Determination of Rated Capacity 


From the load tests described earlier, select the 
maximum feed rate at which the shelling efficiency 
is not less than 90 percent for raw paddy and 
95 percent for parboiled paddy. This feed rate shall 
be taken as the rated capacity. The data shall be 
recorded in data sheet as listed in Annex G. 


9.6 Determination of Power Consumption 
The difference between the two consecutive energy 


meter readings [see 9.2.1 (c)] shall be taken as the 
energy consumption for 5 minutes. 


The power consumption shall be calculated giving 
due allowance to the type of drive (see 6.4.2.1). The 
data shall be recorded in the data sheet listed in 
Annex G. 


10 LONG RUN TEST 


10.1 The dehusker shall be operated for a minimum 
period of 20 hours at no load. This period should be 
covered in a maximum of 4 continuous runs. During 
and after the operation, no breakdown or defect shall 
develop in the dehusker. 


10.1.1 The major breakdowns, defect developed and 
repairs made during the run period shall be recorded 
in the data sheet listed in Annex H. 


11 SUMMARY REPORT 


11.1 For the guidance of the user, compile a 
summary report on the proforma as given in 
Annex J. 
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ANNEX A 


(Clauses 4.2 and 7.1) 


SPECIFICATION SHEET 
A-1 General 
a) Make; 
b) Model; 


c) Serial number; 
d) Year of manufacture; 
e) Rated capacity; and 


f) Maximum capacity. 
A-2 Power Unit 


a) Type of recommended prime mover; 
b) Type of drive; and 


c) Recommended power rating, kW; 


A-3 Main Drive 


a) Type 

b) Size and number of belts; 

c) Size of pulley on prime mover; 

d) Size of pulley on dehusker; 

e) Type of belt tightening arrangement; 

f) Details of gear system, if used; and 

g) Recommended speed of rubber rolls, r/min. 


1) Slower 
2) Faster 


A-4 Provisions for Cooling Arrangements for Rubber Rolls 


a) Availability of provision; 

b) Type of cooling provision; 

c) Type of fan; 

d) Power for running of fan; 

e) Provision for varying speed of fan; and 


f) Provision for varying flow rate of air in the fan. 
A-5 Feeding Arrangement 


a) Type of feed mechanism; 

b) Storage capacity of feed hopper; 

c) Type of drive for feed mechanism; 

d) Arrangement for controlling feed; 

e) Type of safety provisions for rubber rolls against over-size material; and 


f) Arrangement for uniform feeding of paddy. 
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A-6 Size and Specification of Rubber Rolls 


a) Length of roller, mm.; 

b) Diameter of the roller, mm.; 
c) Hardness of roller, Shore A; 
d) Thickness of roller, mm.; 


e) Type of fitting (key type / slip in type). 
A-7 Provision for adjusting clearance between rollers 


a) Type of provision for adjusting clearance between rollers (mechanical/pneumatic); 
b) Availability of quick release mechanism in case of jamming; 

c) Range of clearance possible by adjustment; 

d) Size of air compressor in case of pneumatic type, hp / W; 


e) Operating pressure of the mechanism in case of pneumatic type, kPa. 


A-8 Overall Dimensions 


a) Length, m; 
b) Width, m; 
c) Height, m; 


d) Ground clearance for discharge, mm; and 


e) Total mass, kg. 
A-9 Tools, Accessories, Operation Manual and Spare Parts List Provided 
NOTES 


1 The item which is not applicable in a particular dehusker should be crossed while filling. 
2 If any other items are provided, their details should be given. 
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ANNEX B 
(Clause 7.2) 
DATA SHEET FOR MATERIAL OF CONSTRUCTION 


SI No. Component Material 

(1) (2) (3) 
1 Feed hopper 

2, Main damper 

3 Gear 

4 Gear box 

5 Doors 

6 Discharge hopper 

7 Roller box 

8 Blower 

9 Bearing housing 

10 Pulleys 

11 Springs 

12 Blade holders 

13 Blower shaft 

14 Plummer block 

15 Rubber roller (type 

of rubber) 
16 Pneumatic line 
ANNEX C 


(Clause 7.3) 


DATA SHEET FOR VISUAL OBSERVATIONS AND PROVISIONS 
FOR ADJUSTMENTS 


C-1 Observations: 


a) Provision for inspection window/cover; 

b) Provision for quick release of rubber rolls if required; 
c) Adequacy of safety guards on moving parts; 

d) Provision for belt tightening; 

e) Provision for lubrication of moving parts; 

f) Provision for lifting and transport; 

g) Provision for easy changing of rubberrolls; 

h) Provision for easy changing of components requiring frequent replacement; 
j) Adequacy of protection of bearings fromdust; 

k) Tightness of fasteners; 

m) Welding of seams; 

n) Provision for easy filling and draining of oil; 

p) Adequacy of oil level indication; 

q) Provision for feed regulating and spreading system; and 


r) Other observations. 
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C-2 Provision for Adjustment of: 


i) 


Feed rate; 


11) Rubber roll clearance; 


iii) Rubber roll speeds; 


iv) Air displacement; and 


v) 


Air pressure in pneumatic system, if any 


ANNEX D 
(Clause 8) 


DATA SHEET FOR TEST AT NO-LOAD 


D-1 Observations: 


a) 
b) 
c) 


Presence of any marked vibration during operation; 

Presence of any undue noise in the dehusker; 

Any unusual heating of any component; 

Any slippage of belts; 

Vibration in fan running; 

Non smooth running of shafts in their respective bearings; and 


Any marked unusual wear or slackness inany components. 


ANNEX E 
(Clause 9.2.4) 
DATA SHEET FOR TEST AT LOAD 


E-1 Details of power supply; 
E-2 Power rating, kW; 
E-3 Type of drive; 


E-4 Variety of cleaned paddy; 


E-5 Moisture content of paddy, percent (w.b); 


E-6 Air flow for cooling; and 


E-7 Rubber roll clearance, mm. 


E-8 Atmospheric conditions: 


a) Temperature 


b) Pressure 


c) Relative humidity 
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E-9 Test Data* 
SI No. | Date | Starting | Stopping | Duration of Speed of Feed Energy No. and Shelled 
Time Time Operation Rubber Rolls | Rate Meter Quantityof | Paddy Out 
(rev/min) (q/h) | Reading in Samples Put, kg 
Relation No. 
to Time Quantity, g 
Faster 
Slower 
Time 
Energy 
meter 
Reading 
as En 
(1) (2) (3) (4) (5) (6) D | (8) | © (10| 1D | (12) (13) 
5 i) 
10 ii) 
15 iii) 
20 iv) 
25 v) 
30 vi) 


E-10 Observations: 


a) Presence of any marked vibration during operation; 


b) Presence of any undue noise in the dehusker; 


c) Smooth running of shafts in their respective bearings; 


d) Undue heating of any component; 


e) Vibration free running of cooling fan; 


f) Any marked rise in bearing temperature; 


g) Frequent slippage of belts; 


h) Rise in temperature of rubber roll; 


i) Any marked deformation, wear or breakdown; 


j) Frequent loosening of fasteners; and 


k) Any other observations. 
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ANNEX F 
(Clause 9.3.1) 


DATA SHEET FOR ANALYSIS OF SAMPLES 


SI Feed rate, kg/h Sample Mass of different fractions, g Remarks 
No. mass, €xE_II A CO AA 
Husk Unshelled Brokens 
Paddy 
(1) (2) (3) (4) (5) | (6) (7) 
ANNEX G 
(Clauses 9.4.1,9.5 and 9.6) 
DATA SHEET FOR EFFICIENCY, CAPACITY AND POWER REQUIREMENT 
Sl No. Details Tests No. 
1 2 3 4 5 6 etc 
1 Speed of rolls, r/min 
Faster 
Slower 


Rubber roll clearance, mm 


Feed rate, kg/h 


Shelling efficiency, % 


Percentage of brokens 


Percentage of husk in shelled paddy 


Percentage of unshelled paddy 


Power required, kW 


\O} CO] NI] DI] MN] BY] OW] bh 


Rated capacity, kg/h 


ANNEX H 
(Clause 10.1.1) 


DATA SHEET FOR LONG-RUN REST 


H-1 Total running time 


H-2 Continuous running time 


H-3 Any major breakdown 


H-4 Any repairs conducted 


H-5 Any other observations 


ANNEX J 
(Clause 11.1) 
SUMMARY REPORT 


J-1 Name of testing station 
J-2 Name of manufacturer 
J-3 Model number 
J-4 Brief description of the dehusker 
J-5 Cooling arrangement for rubber rolls 
J-6 Size and Specification of Rubber Rolls 
J-7 Variety of paddy used for test 
J-8 Raw paddy or parboiled paddy 
J-9 Moisture content of paddy 
J-10 Adjustments: 

a) For feed control 

b) For clearance 

c) Air displacement for cooling 

d) For feed distribution 
J-11 Power requirements: 

a) At no load, kW 

b) At load on rated capacity, kW 
J-12 Shelling efficiency, % 
J-13 Rated capacity, kg/h 
J-14 Any marked observation affecting performance 
J-15 Any major breakdowns during test 
J-16 Other observations, if any 
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ANNEX K 
(Foreword) 


COMMITTEE COMPOSITION 


Agriculture and Food Processing Equipment Sectional Committee, FAD 20 


Organization 


Indian Council of Agricultural Research, New Delhi 


Agriculture Machinery Manufacturers Association, 
Pune 


CCS Haryana Agricultural University, Hisar 


Dr Panjabrao Deshmukh Krishi Vidyapeeth, Akola 


Essen Multipack Limited, Rajkot 


ICAR — Central Institute of Agricultural Engineering, 
Bhopal 


ICAR — Indian Institute of Horticultural Research, 
Bengaluru 


ICAR — Central Institute of Post-Harvest Engineering 
and Technology, Ludhiana 


ICAR — Central Institute for Research on Cotton 
Technology, Mumbai 


ICAR — Central Institute of Women in Agriculture, 
Bhubaneswar 


Indian Council of Agricultural Research, New Delhi 
Indosaw Industrial Products Private Limited, 
Ambala Cantt. 


Mahatma Phule Krishi Vidyapeeth, Rahuri 


Ministry of Agriculture, Department of Agriculture, 
New Delhi 


National Committee on Precision Applications in 
Horticulture, New Delhi 


National Institute of Food Technology Entrepreneurship 
and Management, Sonipat 


National Institute of Food Technology, Entrepreneurship 
and Management, Thanjavur 


Representative(s) 


DR SHYAM NARAYAN JHA (Chairperson) 


DR SURENDRA SINGH 
SHRI MITUL PANCHAL (Alternate) 


DR RAVI GUPTA 


DR SUCHITA V. GUPTA 
DR BHAGYASHREE N. PATIL (Alternate) 


SHRI SHAILDIP WAGH 


DR S.K. GIRI 
DR RAVINDRA NAK (Alternate) 


DR A. CAROLINA RATHINA KUMAR 
DR S. BHUANESWARI (Alternate) 


DR SANDEEP MANN 
DR R. K. VISHWAKARMA (Alternate) 


DR V.G. ARUDE 


DR SACHIDANANDA SWAIN 
ER CHAITRALI S. MHATRE (Alternate) 


DR KANCHAN K. SINGH 
DR PANNA LAL SINGH (Alternate) 


DR VINOD H. KALBANDE 


PROF VIKRAM PARASHARAM KAD 


SHRIC.R. LOHI 
SHRI Y. K. RAO (Alternate) 


SHRI ANAND ZAMBRE 


DR P. K. NEMA 


DR S. BHUVANA 


Organization 


North Eastern Region Farm Machinery Training and 
Testing Institute, Biswanath Charali 


Northern Region Farm Machinery Training and Testing 
Institute, Hisar 


Osaw Agro Industries Private Limited, Ambala 


Punjab Agricultural University, Ludhiana 


Tamil Nadu Agricultural University, Coimbatore 


In Personal Capacity (8/22, 5th Cross Ramalinga Nagar, 
South Extension, Triuchirappali - 620017) 


In Personal Capacity (320, Ist E cross, HRBR layout, 
3rd Block St Thomas Town Post, Bangalore - 560084) 


In Personal Capacity (CD 223, Ansal Golf Link 1, 
Greater Noida - 201315) 


In Personal Capacity (MIG - 154, E-7 Sector Area 
Colony, Bhopal - 462061) 


In Personal Capacity (12/36 Sowbhagya Nagar, A Block 
Civil, Aerodrome Post, Coimbatore - 641014) 


BIS Directorate General 
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Representative(s) 


DR P. P. RAO 
SHRI S. G. PAWAR (Alternate) 


SHRI MUKESH JAIN 


SHRI JAGDISH SINGH 


DR SANDHYA SINGH 
DR MANINDER KAUR (Alternate I) 
DR ROHIT SHARMA (Alternate II) 


DR R. THIRUPATHI 
DR P. RAJKUMAR (Alternate I) 
DR P. SUDHA (Alternate II) 


DR K. ALAGUSUNDARAM 


SHRI JIX ANTONY 


SHRI PITAM CHANDRA 


SHRI S. D. DESHPANDE 


DR R. VISVANATHAN 


SHRIMATI SUNEETI TOTEJA, SCIENTIST ‘E’/DIRECTOR 
AND HEAD (FOOD AND AGRICULTURE)[REPRESENTING 


DIRECTOR GENERAL (Ex-officio)] 


Member Secretary 
SHRI DEBASISH MAHALIK 


SCIENTIST ‘B’/ASSISTANT DIRECTOR 
AND 


SHRI PRADEEP SHARMA 
SCIENTIST ‘B’/ASSISTANT DIRECTOR 
(FOOD AND AGRICULTURE), BIS 
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